Introduction
GaAs transferred electron devices can be operated both as oscillators and stable, reflection-type, amplifiers. A most important feature of the supercritically doped stable device is the very large gain-bandwidth product potentially available. Therefore section 2 of this paper presents a computer aided optimization procedure for the design of amplifiers in order to fully utilize the wideband properties of the device. It is of importance also for the construction of oscillators, both single frequency and tunable, to be able to establish simple design criterions. In section 3 it is shown that there exists a gradual transition from the small signal properties of the stable device to the large signal behaviour of the oscillator and that therefore it is a fruitful approach to treat Xt CW transferred electron oscillator from the amplifier point of view rather than as the conventional travelling high-field domain device. Thus useful oscillator design criterions can be derived from the easily evaluated properties of the stable device. For the sake of brevity the theoretical optimization and the corresponding experimental verification is restricted to an illustrative example based on the packaged device impedance Zd in Fig. 1 . The theoretical and experimental gain-frequency response for this example is shown in Fig. 2 Fig. 5 shows the operating frequency and output power as a function of bias voltage The diode oscillates at 11. 327 GHz with an output power of 9.0 mW for a bias voltage of 7. 5 volts and at 11. 200 GHz with 20 mW at 9 volts. The impedance ZL (f) of the circuit, measured after removing the diode, is plotted from 11. 0 to 11. 4 GHz in the Smith chart in Fig. 5 .
The stable device impedance, Zd (I1) as a function of RF-drive was then measured in a 50 Q circuit at 11 200 GHz for a bias of 9 volts and at 11. 327 for 7. 5 volts. The resulting curves for -Zd (I ) are also shown in the Smith chart. As expected the crossover point between ZL(f) and -Zd(I1) occurs for a higher RF-drive level for the highest power operation at 11. 200 GHz. For this frequency and the bias voltage of 9 volts the device impedance is shown in more detail in Fig. 6 along with the added power, both as a function of RF-drive. The circuit impedance ZL = RL + jXL =(3. 5 + j5. 8) Q and the oscillator output power of 20 mW have been indicated. Excellent agreement is obtained and the small difference in measured oscillator power and added power is probably caused by losses in the oscillator circuit.
The experiment presented above demonstrates that accurate and detailed design criterions for CW transferred electron oscillators can be derived from an analysis of the stable device impedance and its dependence on RF-drive, bias voltage and temperature. For a great number of applications however only a measurement of the small signal properties provides the necessary information for the oscillator design.
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